Abstract. In recent years, China has been actively carrying out electrical energy substitution work. However, what is the current situation of electric energy substitution and what specific influence it can bring to the society, we need further discussion and research. This paper starts with the current status of the electric energy substitution in Beijing. Through the literature investigation and the way of issuing the questionnaires to study the influence, the existing problems and the solutions of the problems. The development status and influence include economic benefits and environmental benefits. The main problems include national policies, residents' acceptance and electric energy substitution's technology. According to the existing problems, the paper puts forward the feasible solution, which can not only promote the residents' understanding of the project, but also have a positive significance to the development of the project.
Introduction
In recent years, China's environmental problems are very serious, a statistical survey of the Ministry of environmental protection shows that there are more than 100 days of pollution in a year in some areas of China, and the number of days of pollution in some areas is more than 200 days. The proportion of coal-fired emissions in PM2.5 constitutes 50%-60%. Our country is at the stage of middle and high speed development, further industrialization and urbanization are essential for energy demand. However, the large amount of scattered burning coal and coal consumption in the terminal energy consumption structure has been very high, but the same, scattered burning coal and coal consumption is the main cause of environmental pollution problems. In order to solve the contradiction between the demand for energy resources and the environmental problems brought by China's energy consumption, the national Power Grid Corp explicitly put forward the new concept of energy consumption in 2013, which is based on "Replace coal with electricity, replace coal with oil, electricity comes from far away'', and accelerates the adjustment of energy structure in China. This paper studies, collates and summarizes the development status of electric energy substitution in Beijing, compares the social, economic and environmental benefits before and after electric energy substitution. It is beneficial to popularize the basic situation of to the society, let the public more understand and accept the electric energy substitution, enlarge the mass foundation of the project transformation, promote the process of project transformation better, carry out the policy of the party and government. The analysis of the existing problems is beneficial to the relevant departments of the State to improve the electric energy substitution. At the same time, the problems of electric energy substitution mostly involve the interests of the masses, to solve the existing problems as early as possible, and also help to protect the interests of the masses.
The Development Actuality and Benefit of Electric Energy Substitution
Electric energy substitution refers to the process of transforming some high polluting, high energy consumption scattered coal or fuel and other energy into convenient, fast and safe electric energy in the terminal energy consumption. Increasing the proportion of power energy in the terminal of energy consumption, so as to accelerate the adjustment of energy structure, improve the electrification level of China. We should promote the revolution of energy production and consumption, build clean low-carbon, safe and efficient energy system, promote air pollution control and solve the environmental pollution problem of our country.
The Development Actuality
According to the statistical data, the total number of households transforming coal to electricity in China was 384,000 at the end of 2015. The total number of households transforming coal to electricity in China was 582,000 households at the end of 2016. In 2017, the national Power Grid Corp made every effort to change the traditional way of energy allocation, and actively guide the whole society to eliminate the way of high pollution and inefficient energy use, use electricity and other clean ways, and vigorously carry out electric energy substitution. Cumulative promotion of the implementation of electric energy substitution projects nearly 100,000, complete the replacement of electricity 115 billion-kilowatt, which is equivalent to reducing 64,400,000 tons of fired coal at the energy consumption terminal. By the end of 2017, the number of users of the "coal to electricity" project in Beijing has exceeded 1 million households, and it is expected to produce about 3,800,000 kilowatts of electricity load demand. Beijing power Grid said that the maximum load of this winter is on December 13, 2017 20:35, reached 18.55 Million-kilowatt, compared to the 2015 winter history, the largest load of 17.006 million kw growth of 9.11%, of which the electrical heating load increased by about 12%. Beijing power grid has 401 substations which more than 35 thousand volts for the "coal to electricity" project, and thousands lines of 10 volts, which account for more than 70% of all electrical equipment. This is also a driving force for Beijing to promote electric energy replacement.
Economic Benefit Analysis
Next, we compare the economic benefits of three kinds of main heating methods in Beijing.
"Coal to Electricity" Central Heating. Beijing Development and Reform Commission issued the "Notice on the price of electric gas for clean heating in Beijing", in November 6 th . Rural village collective transformation of "coal to electricity" centralized heating electricity price to implement the peak and valley electricity price. For Beijing to participate in electricity market exchange heating electricity, 22:00-the next day 7:00 transmission and distribution price on the basis of the current transmission and distribution in half. Through the statistical analysis of electricity information collection system of Beijing Electric Power Company, the electricity consumption of each completed the electricity substitution project household in a heating season is about 5528.4 degrees and the electricity cost is about 2135.6 yuan. After subtracting the enjoyment of the government electricity subsidies, the cost of heating the electricity for the "coal to electricity" for each household in the heating season is about 1661 yuan.
Coal-fired Boilers from Heating. In terms of the cost of coal-fired boilers mentioned in the "comments on the promotion of renewable energy heating", issued by the State Energy Bureau's comprehensive division, we assume that the residents' residential area of 100 square meters, the heating cost is 25 yuan / square meters, so each household heating cost of a heating season is about 2500 yuan. And the initial investment of coal-fired boilers by 45 yuan / square meters. Initial investment costs were apportioned on average in 20 years so the average share of the investment cost of about 225 yuan a year, then a heating season for each resident of coal-fired boilers heating costs about 2725 yuan. 
Problems or obstacles
Large amount of pollutant discharge; A lot of coal needs to be transported; The object of phase out of the state; Low efficiency of a large number of old boilers. Source: http://www.china-nengyuan.com/news/107504.html Heating Company Unified Heating. If it's heating together in Beijing, assuming that the residential area of 100 ㎡, heating costs of 30 yuan/㎡, then a heating quarter per household residents of a unified heating cost of heating for 3000 yuan. According to the above calculation results, the heating mode of "coal to electricity" centralized heating can save a lot of heating cost for the residents, and has achieved good economic benefits.
Environmental Benefits
Data show that in China's 4 billion tons of coal consumption, there are 700 million-800 million tons of scattered coal, mainly used in dispersed boilers and other civilian life. The sulfur dioxide produced by direct combustion of coal in China accounted for 86% of the total amount of the country, resulting in more than 50% of the total PM2.5, so the pollution of coal burning was serious. And electricity instead of "coal" refers to the scattered coal in the homes of the rural residents According to the monitoring of the environmental protection department, the 28 cities around Beijing, Tianjin and Hebei use roughly 5000-6000 tons of scattered coal every year.
Li Ganjie, minister of the Ministry of environmental protection, mentioned in a recent "minister channel" in response to a reporter's questions. Since last autumn and winter, the environmental protection department has organized experts to investigate and compare. The survey results show that the contribution rate of double substitution to reduce pollutant emissions is more than 1/3. The pollutant discharge of one ton of coal is equivalent to the discharge of 15 tons of electric coal. Data show that after the implementation of electric energy substitution project, every heating season can reduce 3 million 862 thousand tons of bulk coal combustion, 10 million 41 thousand and 200 tons of carbon dioxide emissions, 92 thousand and 700 tons of sulfur dioxide and 27 thousand tons of nitrogen oxides.
The blue sky data of Beijing in 2017, released by the Ministry of environmental protection, showed that the average annual concentration of PM2.5 decreased from 90 in 2013 to 58 micrograms per cubic meter in 2017; the number of fine days was 226 days, which was 50 days higher than that in 2013. The number of air pollution days was 23 days, 35 days less than 2013; the average annual concentration of main pollutant decreased significantly, SO2, NO2, PM10 and PM2.5 decreased 70.4%, 17.9%, 22.2% and 35.6% respectively. It is clear from the data that the concentration of the main pollutants in the air is greatly reduced. In order to improve the quality of the atmospheric environment, the electric energy substitution work must be done.
Problems
Firstly, I think the support of the national policy and the degree of completion of the governments at all levels are not enough. Although the state has issued a series of policies to encourage the use of clean energy, heating and electricity price adjustment, there is no mandatory ban on burning coal for heating. So many residents do not go to the electric energy substitution transformation work. And there are also many residents responding to the problem of higher investment cost of energy substitution projects.
Secondly, the degree of residents' acceptance is not enough. The reasons for this problem are two. The one is that the propaganda of the state is not enough. According to the questionnaires I have done, many residents do not know about the electric energy substitution, so they do not carry out the project of "coal to electricity". The two is that some rural residents have a low level of culture, they are accustomed to the traditional way of heating, and do not want to try new things.
Finally, the technical problems of electric energy substitution need to be solved. Because the electric energy substitution project in Beijing has just been in operation for a few years. There are not many people who master this technology, and there are still some problems for technicians to solve some problems of electric energy substitution.
Solutions
First, the State should formulate corresponding policies for the existing problems of electric energy substitution, all levels of government should also be actively implemented to promote the smooth implementation of China's electric energy substitution projects, to escort electric energy substitution projects.
Second, the relevant departments should intensify the propaganda of electric energy substitutes, deepen communities and villages, let residents understand and voluntarily accept electric energy substitution, enlarge the mass base of the transformation of electric energy substitution project, and improve the completion progress of China's electric energy substitution project.
Third, train electrical energy substitution technical workers. The timely replacement of the electric energy substitution problem occurs at home. Listen to the views of the people.
